It was our intention to obtain a fair representation of school children -in the age-group-7 to 14 years from the various parts of Norway. Unfortunately, soon after the plan had been put into practice, Norway was invaded by the Germans, and as a consequence, many difficulties arose. Therefore, we have not been able to get exact dental records of more than from 8,000 to 9,000 children for each of the years 1940 to 1948.1 RESULTS OF DENTAL EXAMINATION OF SCHOOL CHILDREN Fig. 1 , which includes boys of tooth-age 12 (having the 8 permanent incisors and the 4 first permanent molars), demonstrates two interesting facts. A considerable difference is. seen in the number of caries-free boys (not counting the temporary teeth) in the three groups: The lowest percentage occurs in towns and the highest in rural districts. It is most striking that the percentage of caries-free children in all three groups has increased considerably during the war. In towns the increase is from near zero when the war broke out in Norway to above 20 % in the first post-war year. The changes in the caries distribution is evident from the curves in fig. 2 , which comprises village boys of tooth-age 28 and shows the percentage distribution of children according to the number of teeth affected. In order to get a clearer view, the years 1941, 1942, 1943 and 1944 are omitted. In 1940-41 the peak of the curve is represented by the group having 12 carious teeth each. In 1944-45, on the other hand, the group having only 8 carious teeth is on the highest point of the curve. During the first post-war year the change is even greater with the peak in the "6 carious teeth" group, so that the highest percentage group has moved from the group of 12 carious teeth down to the group of 6 carious teeth.
Thus the peak of the curve has been displaced towards zero. 0-6 Y. of the children showed 28 carious teeth in 1940-41 while during the year 1945-46 nobody had a greater number of caries-affected teeth than 22. Tables I and II show the average caries-affected teeth per child in different years in toothage groups 12 and 28. The reduction from 1940 41 to 1945-46 amounts to 36% in the youngest group and to 32% in the oldest group.
The decrease in the total amount of caries will be far clearer when we calculate according to caries-affected surfaces instead of teeth. Unfortunately the material as a whole has not yet been worked out on the basis of tooth surfaces. However, by the courtesy ofE. Alexander, a school dental surgeon, I am able to demonstrate such figures from his particular district, Gjerpen, Table III. TABLEIII. THE SCHOOL DENTAL CLINIC OF GJERPEN (ALEXANDER). NUMBER OF CARIOUS SURFACES PER CHILD Year 1939-40 40-41 41-42 42-43 43-44 44-45 45-46 46-47 47-48 1st grade (7-8 years) No. of car. surf. .. 3-9 3 0 2-3 1-4 0 9 0 8 0 6 0o6 12 7th grade (13-14 years) No. of car. surf. .. 193 21 8 20-1 17 8 142 12 7 10 9 8 0 6-6
In each graee approx. 130 children per year. Table III shows that the number of caries-affected surfaces per child by children in the first grade (7-8 years old) has decreased from 3 9 in 1939-40 to 0-6 in 1945-46. This reduction amounts to 82%. In children in the 7th grade (approximately 13-14 years old) the number of carious surfaces per child has decreased from 19-3 in 1939-40 to 10-9 in 1945-46, a reduction of 44%. However, it will be seen from the table that the number of caries attacks in 1his grade is becoming less. By figuring out the reduction from 1939-40 to 1947-48 we find this to be 66%.
As far as may be seen from the preliminary data, the average decrease in the number of caries-affected tooth surfaces in Norwegian school children during the war amounts to 50 to 75 %.
RESULTS;OF DENTAL EXAMINATION OF PRE-SCHOOL CHILDREN
The number of pre-school children examined has not been as large as that of the school children. Three small communities 15-30 miles outside Oslo were chosen for our main survey. 600 to 700 children from 24 to 7 years old have been examined in the years 1939, 1944, 1945, 1946, 1947 and 1948. In one of the communities the dental examination has been carried on from 1936. Only a few examples of the change in caries frequency will be demonstrated.
To illustrate the change in caries frequency during the war the mean value of the caries figures of 1944 and 1945 are compared with the mean value of the caries figures of 1936-40. Both groups consist of about the same number of children, 1,142 and 1,120 respectively. As will be seen from fig. 3 the decrease in the percentage ofcaries-affected teeth is very marked in children between 24 and 7 years of age. The decrease is highest in the six anterior teeth in the lower jaw and amounts to about 80% compared with 30 to 50% for the molars. Thus it is evident that the change in caries-frequency in the temporary teeth is about the same as that in the permanent teeth.
In an analysis of the caries rate of the different tooth surfaces during the same periods it was seen that occlusal caries had not decreased as much as had caries on the smooth surfaces. This is also what would be expected as fissure caries is the most common type of caries. The percentage reduction of occlusal caries is about 40-45 and that of the smooth surfaces about 60-75. Fig. 4 demonstrates the difference in the caries picture according to the age of the children. From two of the three rural communities we have taken out the age-groups: 21-3 years, 4-5 years and 6-7 years. As will be seen from the age-group 2.-3 years we find almost the same percentage decrease in caries-affected children as in caries-affected teeth and in cariesaffected surfaces. From the age-group 4-5 years it is seen that the decrease in percentage of caries-affected children is much less than the decrease in D.M.F. teeth and this again is less than the decrease in carious surfaces. Looking at the age-group 6-7 years, it is seen that the decrease in caries-affected children is not noticeable till 1947 and even in this year to a slight degree.
As mentioned before, the caries frequency in the permanent teeth is increasing since the war. The same is also true in the temporary teeth. This is clearly illustrated in fig. 5 from one of the rural communities, Skedsmo. In the three youngest age-groups we find that the curves turn upwards from the year 1945. In the age-group 5-6 this change takes place in 1946 and in the oldest group in 1947. Fig. 5 must be explained. The three lowest curves ,dropped before the war much more than the curves for the two older age-groups. The explanation for this difference is that children up to the age of 5 years have attended a health station erected for mothers and children in 1936. This health work has decreased the caries rate of the children to a considerable extent. The difference in figures from pre-war to the lowest value after the war has been statistically analysed. This analysis shows that the decrease in all age-groups is significant (see Table IV ). The increase in caries frequency from the lowest values after the war up to 1948 is analysed in the same manner. Here, too, it can be seen that the difference is significant (see Table V ). Nearly all food articles were rationed. Milk: Pregnant and nursing women, and children up to 6 years of age, were allowed 0'75 litre per day. It was not always possible to get that amount; however, it is believed that the children mostly did, as the mothers were very anxious to give it to them. Children from 6 to 16 years of age were allowed only 0-5 litre per day. Teen-ages from 16-18 were allowed 0-25 litre of whole milk and 0*25 litre of skimmed milk. Adults had just 0-25 litre of skimmed milk.
Cod-liver oil.-Preference was given to pregnant and nursing women and pre-school children. School children also had access to cod-liver oil but not as regularly as the groups mentioned. Cheese was very scarce and indeed non-existent for several months. There was no cream. The margarine ration was very low: 30 grammes per day including some butter now and then. Meat and pork were rarely obtainable on coupons. Fresh fish was difficult to obtain, whereas herring and salted and dried fish were more plentiful. The consumption of potatoes was greater than usual. Vegetables, particularly turnips and carrots, were also more in use than in previous years. The bread ration was far too small for growth and for hleavy work. The flour was of 950% extraction and 0.4% calcium-carbonate was added from the end of 1942. A whiter bread was given only on a medical prescription. The bread was not allowed to be sold before it was twenty-four hours old.
The sugar ration was about 30 grammes per day from 1940 and throughout the whole war period. Some sugar was allowed for canning, and by adding this, the whole sugar ration amounted to about 37 grammes per day as an average. The sugar ration to bakers and industrial concerns was constantly lowered during the war, so that the ration in 1944 just amounted to a quarter of what was used in 1939 for bakers and to one-eighth for industry. The result was that sugared cakes, chocolate, candy, and marmalade disappeared from the market. During the last two to three years of war, candy was not available at all.
Coffee and tea were substituted by home products. If we compare the food during the war with the previous years, it is found that the average daily consumption of whole milk, meat, fat, fresh fish, bread and flour, fruit, sugar and sugarproducts, coffee and tea was much lowered, the daily calorie-intake, too, was lowered, The milk producers, however, used as an average more milk and butter than usual. The same is probably true of meat and fat.
POSSIBLE CAUSES OF DECREASE IN CARIES FREQUENCY
This question is of the greatest scientific as well as practical interest. If it were possible to come to a positive conclusion, it would be a step nearer the solution of the rtiology of caries and provide a sound basis for prophylaxis.
Two main factors must be considered, i.e. the resistance of the tooth and the direct cariesproducing agencies.
THE RESISTANCE OF THE TOOTH: TOOTH MINERALIZATION
Increased resistance must depend on better nutrition as far as mineralization is concerned.
According to the allowances for pregnant'and nursing mothers, and children up to 6 years of age, the mineralization of the teeth in the pre-eruptive period should be satisfactory by the relatively high intake of minerals and vitamins A and D. The children of pre-school age did not show any deviation in height and weight from those in previous years. The protective food for the school children, however, was not so good as before the war. These children also showed a lower height and weight curve in the late years of war than previously, with increased morbidity, except for caries.
As has been stated before, the rationing of the protective foods was such as to meet as far as possible the need of the pregnant and nursing mother and the child up to 6 years of age. It is also true generally that the intake of protective food in these groups was more regular and abundant than before the war. Much of the refined carbohydrates used before the war was substituted by more natural food. In this connexion it is of interest to remember the important experiments on rats made by Sognnaes. He found that the susceptibility to dental caries is greater the earlier in the rat's life the high sugar diet is given, either to the rat itself or to the mother. The highest caries score in the young rat was found when the mother was put on the 67% sucrose diet even before the gestation.
Do we find in our material any correspondence between the mineralization of the teeth during the rationing period and the decrease in caries rate? The following tables will give the answer. By studying Table VI, i.e. the permanent teeth of 7-year-old school children, we find the lowering of the number of carious surfaces of teeth with pre-eruptive mineralization long before the war. It is true, though, that the lowest number of carious surfaces 1936-37 1940-41 3-0 1932-33 to 1937-38 1941-42 2-3 1933-34 to 1938-39 1942-43 1-4 1934-35 to 1939-40 1943-44 0 9 1935-36 to 1940-41 1944-45 0-8 1936-37 to 1941-42 1945-46 0 6 1937-38 to 1942-43 1946-47 0 6 1938-39 to 1943-44 1947-48 1-2 1939-40 to 1944-45 corresponds to a mineralization period partly after the war broke out. But the figure has doubled during the year after, and these teeth have been mineralized in a still better period. As has been stressed, particularly by May Mellanby, the resistance is not only dependent on the pre-eruptive mineralization, but also on the calcifying factors during the posteruptive period. But not even by taking this into account is it possible to ascribe the decrease wholly to an increased resistance of the teeth. Table VII showing the condition of the temporary teeth of 6-year-old children demonstrates the same. 1931-35 1944 25 1936-40 1945 15 1937-41 1946 11 1938-42 1947 9 1939-43 1948 14 1940-44 To a certain degree Table VIII , comprising children of the age-group 3-4 years, may be taken as an expression of the view that a difference in resistance alone is responsible for the change 
3-YEAR-OLD CHILDREN (FROM BLAKER AND FET)
Year of exam.
Per cent car. surf. of pre-erupt. mineral. 1939 15 1934-38 1944 5 1939-43 1945 3 1940-44 1946 4 1941-45 1947 3 1942-46 1948 5 1943-47 in caries rate. But even here we might have found, if examined, the first decrease in teeth mineralized before the rationing actually was stabilized.
Years
Thus it cannot be stated that the change in caries frequency during and after the war is solely dependent on a change in tooth resistance. DIRECT 
CARIES-PRODUCING AGENCIES
These are the bacteria and the refined carbohydrates. Unfortunately we have not made any comparative study of the oral bacterial flora during the war. The intake of refined carbohydrates, however, has been much less during the war than before. As has been stated and proved over and over again by many investigators (Jay, 1947) , a positive correlation exists, as a rule, between the amount of ingested refined carbohydrates, especially of sugar and the acid-producing bacteria in the mouth. When the intake of sugar and all kinds of sweets was reduced considerably, one may also suppose a change in the bacterial flora.
The curves in fig. 6 demonstrate the total consumption of sugar, the daily ration plus the extra amount for canning and other purposes, the quota for industry and for bakeries. All 4 curves are drawn in the right proportion to each other. (The exact figures may not be revealed.) As will be seen the two first-mentioned curves fall very rapidly from 1939-44.
From that year the first curve goes up just as quickly again and the height for 1948 corresponds to that for 1941. The curve for the daily ration together with the amount for canning reachen the same high level in 1945 as for 1940 and 1941, and does not pass that amount. The curves for industry and for the bakeries begin to fall in 1940 and they, too, reach their lowest point in 1944. From that year they are steadily going up. The industry curve in 1948 has exceeded the height of 1940 and before the war. The curve for bakeries has not yet reached more than two-thirds of the pre-war height. Supposing the rationing of sugar is the main cause, and based on the local factor, we would expect to notice the effect on the teeth from one-half to one year after the change has taken place. This seems to be true during the period of decrease and also for the period of increase in regard to the temporary teeth in the three lowest age-groups. From 1945 -46 a distinct increase in caries-affected surfaces is seen (fig. S) . For the age-group 5-6 years the change does not come till 1946 and in children of 6-7 years, not till 1947. The reason for this may be explained simply on the basis of the age of the teeth: the older the teeth the more resistant they are. This is also evident from Table III which shows that the caries frequency in children of 13-14 years, even in 1948, is still decreasing.
Commenting on the sugar-curves: the daily sugar ration during the whole of the war and up to date has been about 30 grammes per day as an average. Extra amounts for canning and other purposes have varied. The quota for bakeries had diminished in 1944 to one-quarter of that in 1939 and for industry to one-eighth. In 1948 the amount for industry was even higher than before the war. Some of these products, however, are exported. As a consequence of strict rationing, sweet marmalade, pastry, cookies, candy and other sweets were very seldom to be had during the war. Candy and other ordinary sweets were wholly absent from the market the last two years of war. Eating sweets of different kinds, especially between meals, stopped gradually.
Since autumn 1945 there has been no rationing of cookies, pastries, marmalade, canned fruits, berries and juices. A small ration of chocolate and candy has been available for each person every month. In families these rations are usually given to the children. Soon after the war white bread could be bought, but in the spring 1946 the flour extraction was raised to 80 % and later to 85 %.
Together with these changes in the carbohydrate factor, the consumption of protective food has also been altered. In spite of the fact that the daily consumption of whole milk is greater now than before the war, one cannot be quite sure that the pregnant and nursing mother and the pre-school child take their ration of 075 litre just as regularly as they did during the war. Cod-liver oil is not taken to the same extent as before. The consumption of potatoes, carrots and turnips is diminished. The nutritional condition as a whole, however, is much better than during the war.
It is safe to state that the most pronounced change in food and habit of eating during the war compared with the pre-war period is to be found in the group of refined carbohydrates. The same is true when we compare the post-war with the war period. The effect of this change on the teeth seems to be a double one, influencing the resistance as well as the factors acting directly.
REVIEW OF SIMILAR INVESTIGATIONS
In 1946 the Norwegian Association for Combating Dental Diseases offered a prize for the best essay on the cause of the decrease in caries frequency in Norway during the war. The two prize-winners, Schulerud and Sognnaes, both ascribe the change in dental condition to the reduction of refined carbohydrates-and especially of sugar. The former considers the reduction of sugar wholly as a lowering of the local factor, whereas Sognnaes suggests that the more natural food during the war (as a consequence of the decrease in refined carbohydrates) has given the teeth "something" which has increased their resistance.
Alexander, in his analysis of the cause of the caries reduction in Norway during the war, points to the combined effect of better nutrition during the developmental period and the reduced local factor.
In the other Scandinavian countries a reduction in the caries frequency has also been observed.
In Finland an even greater reduction has been found than in Norway. The nutritional condition was poorer than with us, and the ration of sugar and sweets was smaller (Wilska, Ekman).
In Denmark the caries reduction was not as high as in Norway (Krohn and Pedersen, Pedersen) . Here the access to such valuable foodstuffs as milk, cheese, butter, meat and vegetables was much better than in Norway. The ration of sugar and sweets was also higher. In Sweden only a small reduction in caries frequency was observed (Sandberg, 1946; Maunsbach et al., 1947) . Here the nutritional condition was the best among the Northern countries and even better than before the war. The reduction in sugar, cookies and sweets was very small. A Commission on Caries comprising three members from each of these four countries is studying this very interesting difference in caries reduction in connexion with food and nutritional condition. Some most interesting material showing the increase in dental health among children during wartime has been collected by May Mellanby and Coumoulos, and Knowles from England. Mellanby and Coumoulos ascribe the reduction in dental caries wholly to the better nutritional condition of the mothers and young children during the war, thus increasing the tooth resistance. Decrease in caries as well as decrease in M-hypoplasia in 5-year-old children was still in progress even in 1947. (The authors do not mention the change in consumption of sugar and sweets.) Knowles, in her report on the very low caries frequency in children in the Channel Islands at the end of the German occupation, compared with children evacuated to the British Isles, does not draw any conclusion as to the cause. She, too, has found a high increase in caries from 1945 to 1947.
From several other countries, too, directly or indirectly touched by the last war, have come reports of a low caries frequency in children during the war (Schour and Massler, 1947) .
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